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- .The Effects of Vanadium on ﬁhe_Propérties of Industriaerickel-Base Alloys

‘nadium slightly raised the electric~resistance of both'alloys, and increased.

their strength and plastidity at all temperatures in the tests. The most

. remarkable effect of :the vanadium, in the opinion of the authors, WaS that

on the_plasticity of the alloys. At 400 - 800°C this increase was 1.5 - 2
times, a fact of great scientific interest which makes it possible o reduoe
‘or even entirely‘eliminate the temperature zones of brittleness of nickel
alloys by'alloying them with small quantities of vanadium and certain other
rare metals. The authors recommend more extensive tests on the effect of
vanadium on nickel-based alloys. Conditions‘and.results of the tests are
shown in tables and graphs. There are 4 tables, 2 figures and 3 references:
2 goviet and 1 French. : , S . ; }L%/;_
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AUTHOR? o Savitékiy,‘Yé;‘M., ?roféssor'

PITLE: tletals of Rare Earths ahd Prospects of Thelr Use in Indﬁstry

PVRIODICAL- ,Vestnik Akademli nauk SSSR, 1960, No» 6, PP 81- 88

TEXT: qhe suthor ets out from the fact that the utillzatlon of rare
(RE), accum g ctances due t° tne increasé in
f thoriums jum, and tantal
1 econo
RE end its chemlcal
metals of the ceriu
metellur&ys
with sne01al 14
ip the Sov1e' jon by *© i dk jkh met
netallurgil im. A B- ii x SSSR (Labor
‘wetals of the I o 1urgy ime n1
el @ of Sc jences, SSR i e constructlon of n
M 51nce <t does not react : m and plutonmm.,
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Metals of gare garths and prospects of Their 5/0%0 6£0/000 06/07/045
Use in IndustTy ’ ‘ : BOO4 BOOSB S

R : A
E : : 14
a low coeggicient of capturé of theggfl neutronss IsotopeS'of gadolinium,
samariumiv uro ium‘Aand dgsprosium? owever,'possess a high capture

- gions of phase aiagrems of gystems of RE and Mg, Als Cu, Fe, 71, CTy Ko,
and V. He presents the phase diagram ggfl Na,"and the fine gtructure of
the Mg-Nd alloys (Fig- 1). He mentions the influence of RE on the
properties of olectrolyte jron (Fig- 2) and their use 8% aodifiers of :
jron end steel due to their chemical activity (binding of the oxygenl. '
The oxygen is bound jn chromiu® alloys bY RE, and the size of crystals 2
is strongly'reduced, The phase diagrem’ L ce (Fig- 4) as well a8 the
increase in thermal stability of titanium through 1anthanuﬁ” nd ceriul
are discussed. Niobium becomes plastic at an addition of .5-0°9$ of Ce,

and can pe rolled jnto stripse The effect of Ce on vanadium ja similer.

>Chrome—nicke i : j jnum alloys are protected from
‘oxidation by an @ f f ‘ 3¢ Al,

“gard 2/3
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4 figures.-
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obtained with sintered copper powdérsfcéntaihing:7" ,
additions of. A1003, whereby the values of the stren ths
gighe:} in -the

and hardness are case of using- R
EI T i 1 i sperse oxides with a maximum /

gintered Copperl Powder

oliume of the

uniformity in

componenb. Components made of this material can be
used advantageously in those pbranches. of &
where high temperature ‘coppeT '
There are 9 figures, 2 tables and 6. references, 4 of

which are Soviet and 2 English.
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b a190 110

AUTHORS ¢ Savifski ,'Ddcter of rechnical gcienceSa
R Professor, Ty kina, M. Aoy Candidate of Technieel
gciencess 1patova, 5.1. and ggzlgxgl_jg;l., Engineers .
. ,/’S v ]
TITLE? The Properties of ngsten:¥hen1um Alloys

unss — -

vPERIODICALx Metallo&edeniye i termicheskaya obrabotka metalloVs
: 1960,‘No.9, pp.20f25

TEXT: Following their_earlier study of
of thevtungsten-rhenium system (Ref;?),
conducted a series of experiments to stu
'additions;(up,to 20%) on various properti
tests were conducted,on wire Specimens,‘

metallurgy tecbnique. : The,following conClusio :
£ the beginning of recrystallization of
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The Properties of TungSten—Rhenium Alloys o ‘
and annealed at 1400 to 1500°C has U.,TeS. equal 180 to'l907kg/mm2
and elongation—of.lB to 20%3% 4) Hardness of tungstenArhenium

alloys at 20-1000°C is also higher than that of pure tungsten,
the hardness_of the alloys with more than 10% rhenium at 800 C

is 200 kg/mm2 against 110 kg/mm g less than s
.10% rhenium; 5) The elec istivi f tungsten at various /¢
temperatures is increased seve ition of rhenium;
'6) The results of the present investigation indicate that the
tungsten-rhenium alloys can be used in the manufacture of various
~ parts of vacuum tubes, thermocouples and electrical contacts.
There are 5 figures and 10 referencesg_6 Soviet, 2 English and
2 German. o o . o :
ASSOCIATION: Institutvmetallurgii»AN SSSR, Moskovskiy = B :
: i : elektrolampoviy zavod (Institute of Metallurgy AS USSR.

Moscow Electric Lamp plant)
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- AUTHORS savitskiys ye Mo .,,"’I“erekhbv'a', v.F. and purav, L.V-

TITLE v\gadolinium and Tts Alloys

I

vPERIODICAL% Tsvetnyye metally, l960,vNoull¢kpp 59-6%
TEXT 3 The gadolinium used in this inyestigation was produced by
reduction of its fluoride with calcium.” 1t was then distilled
from & tantalum crucible and contained‘the'féllowing impurities:
" 0. 156 terbiums; 0,1%-yttrium., O.OZ%VCalcium, - 0.03%% iron and
0.1% copper. Its specific weight'determined by the hydrostatic
method was 7.90 and from x-ray data 7.85. Its_mélting point was
1325 b 5°C. It was found- to have the following mechanical )

ptope;ties% prinell hardness ~ 60 kg

21.7 Xg/mm® i yield point 20.5 kg/mme 3 compression sﬁrength -
52.5-kg/mm25 tensile elongation = ° 0t§er properties o
‘ 20 = <. 1070 obm cm-

gadolinium were3e1ectrical resistance at

’Saturatidn in the field of 10000 cerstedss 'Y ig™ = 22000 gauss at
ul96‘C (a curve of 47lIs ‘against H .at =196°C is shown in Fig. ).

) : 7°C. “The crystal structure of gadoliq}ﬁm:

hal with 2 = 5.63 = 0,01 KX . 2 5.79-0.0LK
Preliminary work or iron—gadolinium alloys -

APP
ROVED FOR RELEASE: 03/14/2001

CIA-
RDP86-00513R001447410020-8"



"APPROVED FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001447410020-8

PRI §

8675 |
S/136/60/000/011/008/013
o o EO021/E406 L
Gadolinium and its Alloys 7 o
has shown that gadolinium_forms‘narrow,regions of solubility in
both a and y- iron and narrows the regien of existence of the
-y modification. ‘The compound Fei7Gdz (24,8 wt.% gadolinium) is
-formed and it is similar to ThaZnjiy. Allcys with higher than 7 to
8 wt.% gadolinium are brittle at room temperature. ' Gadolinium
forms a wide range of solubility with Eggnesiumﬂ(at room temperature
3 to 5 wt,%).A The system has a eutectic point at 28% gadolinium
and 540°cC, © Nickel-gadolinium alloys are easily deformed in the hot
condition, The microstructurestof pure gadolinium (Fig.l),ﬂiron e

" gadolinium alloys (Fig.5), magnesium-gadolinium alloys (Fig.6) and
nickel=gadolinium alloys (Fig.7) are shown, There are 7 figures,
1 table and 11 references: 5 Soviet, 1 French and 5 English (one of
which is translated into Russian). ’
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SAVITSYIY Ye, prof.

N0 2 no.3:16-18 Mr 160, ‘(HIR.& 13:6)

High—strength cast iron.

hno-
1. Predsedatel' vremennoy komissii Gosudarstvennogo naunc
tekhnicheskogo komiteta SSSR po tseriyevomu modifikatoru chuguna,
~ (Cast-iron) ;
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AUTHORS: erekhoves Vo Fos farkoves 1, Aes Savitskiy,f Yeo, Ho

iy 1 7

’ - B A ) s,'.':»:";"m*?#.‘?mla L R
TITLE: - Alloys of Ma egium With yetrium
PERiODICAL: Zhurnal neorganicheakoy. khimii, 1960,"{01_ 5¢ Nj:_ 15

pp 235-236 (USSR). |

_ABSTRACT: - The authors inﬁestiga‘.ted' the in»i‘i\ienéevexéxl't‘edﬁy yttri’um'upl)n*{"‘..fj !

R the properties of magnesi'um a.nd'plotted the phase dlagrarmvfor‘ S

the systenm Mg - ¥» O which there are no datae ava.ila‘ole._'ﬂ;ley R
studied the macre- and microstructure of 19 alloys wi e

whose crystallographic ‘data were de'termined.by P. I."Krip_x'é.ké;‘ :

vich and 6o Lo Gladysh'evski _ppe phese disgrad shows that =~
t Card 1/2 it is similaTr to the earlierinvestigated diagrans of the

////,.A e
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CpITIE: . The Phase ma‘graS‘ and the Properties of the Alloysof the systen
R “pitanium - Neodymium / : . ,

PERIODICAL: Zhurnal neorganichgskoy khimii, 1960, Vol 5, §r 3, PP 751-153
: .- (ussR) ' SR : ‘ PR

ABSTRACT : ghe authors report on their preliminary results of investigation

. of the system i - Nd., Nine alloys with 0 - 10% of Nd were in- v

vestigated. To gtabilize the state of alloys at high temperatures, . :

quenghing in water was domne at 600, 800, 850, 890, 9205v1000,'and L
iorqstructurea. An addition of neodymium

1100 .Figure 1 shows the m
n the systen 7i - N4, DO compound 8 of the

two metals were,detécted in th snvestigated. The measure-
ment of the picrohardness of sne a-phase (Fig 2) shows tnat the
maximum'eolubility of N4 in Ti 8% 600° is 1.6$_by'-eight.'The

phase diagram is shown vy figure 3. Further,'the Brinell,hardnése
(Table 1), the elongation, and ' (Fig 4) were measured.
Neodymium increases the hardneas-and endurance of titanium con- o
gidersbly and more jntensively ' ’ ( s :

additions exerting almost no i fluence On plasticity. , :
s very muthpn tempeTra-

Caid,1/2 ’ golubility of neqdymium in uftitanium'depend

A
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 The Phase Diagram and the properties of the Alloys - s/078/60/005/03/045/048
of the System Titanium - Neodymium R - B004/B005

ture, sighe of aging hﬁve to be predted. This assumption, hopoyer,z'
will have to be confirmed by experiment. There are 4 figures, 1 ta-
ble, and 9 references, 8 of which are Soviet. : '

© ASSOCIATION: Institut metallurgii Akademii nauk SSSR B _
"~ (Institute of Metallurgy of the Academy of Sciences, USSR)

SUBMITTED:  August 19, 1959
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 PITLE:

PERIODICAL:
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ABSTRACT:

py weight. Lanthanum exerts a

D FOR RELEASE: 03/14/2001
erekhova, V. Fo,
The Phase ‘Diagram‘ of the Alrlloya of t!‘\e'v System Chrbniuﬁ/ - Lanthanum

Zhurnal n'eorganich‘e skoy khimii,

CIA-RDP86-00513R001447410020-8
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B004/B005 . :
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LAl e ————

1960, Vol 5, Br 3, PP 154-155

The authoré repox_-f on their inveétigation of the phase diavgrvnr
_of the system chromium - lanthanumup to a contont'_o_f 3
modifying effect on chromium

of la

(miorostructures, Pig 1). The maximus ‘solubility of lanthanum

in chromium ie 1.5%

g by weight. In alloys
30% of la by weight, 8 dissociation was

15, 20, and
ne liquid

and in the solid phase. chemical compounds of the two components
“were not detected, The broad zone of immiscibility ise cha:aoteristio

of the phase diagram (Fig 2).
"in atomioc radii of Cr and La.
‘refarences. L
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~ AUTHORS: gavitekiy, Ye. M., Kopetskiy, ch. V.  8/078 60/005/03/047/048
- e A B004/B00S .

TITLE: | Phyeicoéhemicai Interaction Betweern,l[anganose and ‘K obium
PERIODICAL: :Zhurnal‘neorganiqheakoy khimii, 1960, Vol 5, Nr 3, pp 155-757 o
. (UssR) o e T AT SO '

ABSTRACT: ' 1% was the object of this paper %0 draw the phase diagra; Mn - Nb
: up to a content of 30% by weight of Nb. Alloys with s niobium o
Gontent of 2.26, 2.9T» 5.6, 5.64, 16.65, 17.56, and 29.85% .. -
by weight were jnvestigated. The niobium was jntroduced into the ‘

microstructures(r‘ig 1) pro : a eutectio at about
64% of Nb vy weight. The X-ray analysis confirmed the results

‘of the investigation of the microstructures. Beginning with
5.64% of Nb, the Debye patterns show 1ines of a new phase which
belong to the compound Mn,Nb with a structure of the MnZn,

alloys as 40-50% ligature with An investigstion of ‘the ')///

fhe lattice constants of this compound are indicated. The mioro--
hardness of the compound l[n2Nb checked by a TP-apparatus amounts

to 768 kg/nn’ ,and is lower than the picrohardness of the solid
niobium solution in manganese (1020 kg/mnz). An 'i_ncreaaing'niobiun
content reduces »steav.dily the microhardness down %o 650 - 700 kg/n2

CETUI IR LR Eu TR i
:ll!!‘.E-?llﬂ!!:l{?}ii%ii’li’* R DN
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physicochemical Intersction Between Mangsnese and ~ g/078/60/005/03/047/048
Niobium | PSR TR 0 B004/BOOS

for the alloy with 29.85% of Nb. The thermal analysie shows that
the niobium additign inoreasss the temperature of the a = @ trans-
formation from 727 (pure Mn) to 800 (alloy). At furthet gompéra-
ture increase, the B =7 transformation takes place (-1135 ), the
eutectic mixture of y-hanganese with Mn,Nb melta at 12207 The
§-modification of manganese was not obs&rved. The pure compound
Un,Nb melts at 1500°. The phase diagram (Fig 2) was drawn on the

basis of the experimental data. There are 2 figures and 3 references, f
1 of which is Soviet. o o : :

| ASSOCIATION: Institut metallurgii im. 2- A. Baykova Akademii nauk SSSR
’ (Institute of Metallurgy imeni A. A. Baykov of the Academy of
Sciences, USSR) ' , :

'SUBMITTED:  October 28, 1959

_ Card 2/2

APPR :
OVED FOR RELEASE: 03/14/2001  CIA-RDP86-00513R001447410020-8"



APPROVED FOR RELEASE: 03/14/2001

- rs

——— CIA-RDP86-00513R001447410020-8

e80L
5/070/60/005/006/ooz/oo9

2/ )39D , £032/E314
AUTHORS ? gladysheVSkiy, ye.I., Tylkina, M.A. and
‘ Savitskiy, YeeMs S

TITLE: © X-ray and_Mi¢roscopic study of HféRevAILoys

,PERIODICAL 'Kristallograrlyag 1960V'Vol. 5, No. Vs
pp. 877 - 881 o 7 ,

TEXT: A study isirepOrted of,phase‘equilibriaiin alloys
of rhenium and hafnium containing 66% of HfE by-weight;‘,The‘
‘existence of- four compounds’has been’established and the
crystal structure of two of them has been determined - e
&Hfsneéq,rstructural'type:' Ti Rezkg' a = 9,713 + 0.005 K; S ,

‘HfRez, structuralrtypétk Manzg' a = 5.248 i o.o0l &, : 3

e .= 8«592 + 0.002 R,A é/a'z 1;637 .. The compound"HesRezk_“

(microhardnéss measuréd with a 1oad'of 100 g to amn agéuracy‘ 

of .40 kg/mm2 was H# =,1130 kg/mh?) in castfspecimens is.
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X-ray and Micrdscopib'study'of Hf -Re Alloys: o
found to be in equilibridm with rhenium (Hp-= ?60'kg/mm2).

X-ray data fer annealéd alloys with a large-concentratlon' '1\
of rhenium indicate the presence of a phase "A" of unknown. '
compositiqn of structure. . The microhardness of HfRe2 was BEAN

found to be. 1 460 kg/mmzt In cast alloys containing 33 and

50 at,% Re in equilibrium}with the solid solution based cn

the cubic body-centred modification of hafnium S (B=Hf), :
a further phase of unknown structure (B) was detected. The

" latter phase is probably HféRe'and’itS'microhardness is

1980 kg/mm . Table 1 -gives the phase composition of ths
HfRe alloys: :

Card 2/7
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8780k
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X-réy and Microscopic Study of Hfone Alloys
Concentration Phase Composxtlon of
_of rhenium  yjcrohardness S alloys '
¥ by at, ( t 11 ) . -Cast : ‘Annealed at
wt, O cast alloys’? - o . 1000°c for
o lSO,hrs o

99 99,0 Heterogeneous' Re+£race'H£5Re24 ' Re+A"
97 96,8 - " - Re+Hf Reo, As+Re
95 92.7 " o HE, Re2Q+a A
83.5 82.9 Homogeneous . : e

. trace 2nd phase Hstezk : : HfBB?QQ | o
67.5 66,6 -ditto- ‘ HfRe, ' HfReQw T Y
51.% 50{2 . Hetsrogeneous 6aHf+B o ' B+traca'a*H£_;' }('

34,0 33.1 " o B-Hf+trace B st«*rage B

e

Table 2 glVPS ‘the lattlce constants “of the two modlfxcatlons of
hafnium and HfRe, and HfReO : ot

- card 3/7
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' ' ic S ZRe Alloys
i copic Study of H{
Xfréy and Mlcros o lattice cOnstants A
No. of alloy

7 <
and : . Phase a -

heat treatmt,’ | |

’ : 9,713+0.005 ; “
4, Annea%ed at HfSReZ“ 9 + ! o

o - 248+0.001 8.592+0.00

2
5, -do= HfRe,. - 5.248¢ 220002
' ! (X“Hf 3;20 _‘:. 0.01 500 _t .

$‘ c;22='- p-HE 3.50 + 0.01

' ic di: in HfRe H
Table 4 gives the interatomic distances in ol

Cérd L/7

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410020-8"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410020-8
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yO}Z/BBlQ : . v

lloys
X-ray and Mlcroscopxc Study of Hf -Re A Yy

) ‘ Coord1nat1on
HE (a) Hf (c), Re (g ) Re (52;, (total)

Hf (a) - = 3,08 (4) - 2,95 (12)

'; 2,71 (3) 2.93 (6)
“HE (¢) 3.08 (1) , 3,21 (3) 3.15 (3)

2.71 (1) 2.91 (6)72.62 tég
K : . 27 |
Re (g;) o 3,21 (1) 2.73 20

Labk (1)
.61 (2)

2.9% (2) 2.67 (1)
; 1) 2.73 (2)
Re (gy) 2:95 (1) 3.15 { ) 4 (2)

ol
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- : loys
X -ray and Nchoqcop)c btudy 0( HE-Re Alloy

& refer to the
The numbers in brackets in the .apovc t;\lzlinteratom“v
coordination numbers. Table 6 gives the. 7

distanses in HERey 37 : o (2) Coordination No. -~ \X __
HE Re(l' . Re _(rotal)
’ | 16
3.22 (3) 3.07 3) 2 078:2{
HE 5.23 (1) o
| | 6) 12
Re(l) 3.07¢ (6) - 2.62g (6] ,
pe(2} 3,074 (2) 2.62g (2) 2,62, (4) |
3.083 (4)
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X-ray and Microscopic Study of Hf-Re Alloys

' There are 6 tables and 9‘réferences:,:2_soviet énd'_
7 non-Soviet, : : o o .

ASSOCIATION:. L'vovskiy gosudarstvennyy universitet
imeni 1. Franko (L'vov State University B
jmeni 1. Franko) o , L :
Institut metallurgii imeni A.A: Baykova
AN SSSR (}nstitugg'of'MetallurgV iment
A.A. Bavkov, AS USSR} o

i

SUBMITTED ;. February 29, 1960 (initially)
: : June 2, 1960 (after revision)
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“ - . 's/o78 60/005/008/014/018

~B004/3052
' AUTﬁQRS: Tylkina, M. A.) Tsyganové,il; B savitskiy, Ye. M.
TiTLE; G Phase Diagram of the Syétem Tanfaluﬁ{&kﬁheniuqu‘
© PERIODICAL: Zhurnal neérgénicheék§y_khimi;, 1966'?V°l°j5:‘N°€'3;:1

pp. 1905-1907

TEXT: The phase diagram depicted in Fig. 1 was ‘obtained by means of a
determination ‘of the fusing temperature, microscopic and radiographic é////é
‘analyses and measurement of the hardness of the structural components.

. The initial substances were tantalum foil (99.9% of Ta) and bricketed

rhenium powder (99.8% of Re) at 1600°C. 18 alloys were produced ‘in

argon atmosphere in the are furnace at 200 torr and remelted several

times. The ground faces (Fig. 2) were etched with an aqueous solution

of NHyF + HCL + HF + HNOB; and the microhardness of the components was

détermined. The X-réy'pictures of pulverized allojs were taken by means
“of Cu-, Ni- and V-radiation. Two chemical compounds developed by
peritectic reaction, a wide range ofysolid solutions on the tantalum side,
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Phase Diagram of the System Tantalum ~:_ » S/O78/60/005/008/014/O18

Rhenium 3004/B052 .

and low solubility on the rhenium side were‘detefﬁined in the system.

Structure, lattice constants, and ranges of X- and o-phases, and the i
two-phase range of .0 + Y are described. There are 2 figures and ‘7 - -

“references: 4 Soviet, 1 US, 1 British, and 1 Polish.

ASSOCIATION:  Institut metallurgii im. A. A. Baykove Akademii nauk
ssskR  (Institute of Metallurgy imeni A. A. Baykov
of the Academy of Sciences USSR)

SUBMITTED: ‘February 17, 1960
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B004/B052 .
AUTHORS: : Tylkina, M. ey Pdvafova, K. B., Saﬁitskiy, Ye. M.
| T v PR R
TITLE: Phase Diagram of the System Vanadium - Rhenium
PERIODICAL: zhurnal neorganicheskoy khimii, 1960, Jol. 5, No. 8, SRR

"TEXT; The phase diagram depicted in Fig. 1 was determined by means of &’
measurement of the melting temperatures, microscopic and radiographic
analyses, measurement ‘of the hardness of the alloys and the micro
‘hardness of the components. The initial substances were V and Re powder
fused together in an arc furnace. The melting temperature was determined
by means of an optical pyrometer calibrated according to the pure metals.
The hardness was measured according to Vickers with a MMT-3 (pMT-3)
apparatus. The X-ray pictures were taken with an PK/A, (RED) camera.
In Pig. 2 the microstructures of V-Re alloys are depicted, and a Table .
_gives the analytical data and hardnesses. An exact description of -
ranges, lattice constants, and physical data of the new o-phase (VRes)
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Phase Diagram of the System Vanadium -  5/078/60/005/008/015/018
Rhenium BO04/B052 - :

which is only stable above 1500°C are givén9 and also the ranges of the
solid solutions, «--and B—phases,;d+p eutectic, and the twophase ranges
of a+0 and ¢+p. There are 2 figures, 1 table, and 2 references: 1 Soviet
and 1 US. . T PR "'V//

ASSOCIATION: = Institut metallurgii im. A. A. Baykova Akademii nauk
' SSSR (Institute of Metallurgy imeni A. A Baykov of the -
Academy of Sciences, USSR) ' ;

SUBMITTED: February 17, 1960
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C1gns” | v o sorp/Eso
\yTHORS:  Savitskiy, Ye. M. Kopetskiy, Ch. V.~ R T
.TITLE: : éon;;igufgd;fsggggaﬁs‘of SySféms of ManganesevWith Tifénium

and Zirconium :

PERIODICAL: Zhurnal neorganicheskoy knimil, 1960, Vol. 5, No. 11,
: pp. 2422-2434 :

TEXT: The constitution diagram for'manganese-zirconium (up to 30 wt%bh

zr) and for manganese-titanium (up to 30 whoh Ti) was set up by the

methods of microstructural phase anglysis, X-ray phase analysis,‘thermal
analysis, and measurement of hardness and microhardness. The alloys were
prepared by repeated remelting in a vacuum high-frequency furnace of

" the type mer1e4,(MVP-4) with generator of the type &IW]—}O-(LGP-}O).

" The alloys (Table 1, composition)vwere examined both in the cast-and in
the annealed state. A tn (TP) apparatus served for the hardness
,determination,vafﬂMT'—ﬁ (PMT-3) apparatus for the microhardness, &n
.PKll(RKD)-camera.served,for the X-ray phase analysis of the powder
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: ‘ . ' P 88595 : :
Constitution Diagrams of Systems of ~ s/078/60/005/011/005/025
Manganese With Titanium and Zirconium : B015/B060 '

samples, and, finally,. Kurnakov's pyrometer and a device worked out by
I, I. Tyurin (Fig. 1) served for the differential thermal analysis. The
pictures of microstructure (Fig. 2), of the Mn-Zr alloy show that already
at a content of 4.5 wt% Zr a second phase is formed, identified as JrMn,
compound by the f-ray analysis (Table 2, data of X-ray analysis) and
having the following lattice parameters: a = 5.029 kX, ¢ = 8,234 kX, :
c/a = 1.637. The X-ray pictures show furthermore that in cast specimens,
ln always occurs in the B-modification, whereas only «-Mn is observed with
annealed specimens. The results of X-ray phase analysis (Table 3) further
show that the ZrMny compound apparently exhibits no region of -
homogeneity. Data obtained from the investigation of hardness and micro-
hardness of Mn-Zr alloys (Table 4) are in good agreement with results
yielded by other methods. Microstructural examinations of the Mn-Ti
system (Fig. 4, pictures) as well as the X-ray structural pictures
indicate the existence of two intermetallic compounds in the concentra-
tion range from O to 30 wt/% Ti. One is TiMny and has a hexagonal lattice
with a = 4.812 kX, ¢ = 7.817 kX, c¢/a = 1.624 (Table 5, data obtained from

. the X~ray picture of Tian); The second'compound,_which‘exists at

© Card 2/4-
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_ . 88595 o 7
Constitution Diagrams of Systems of $/078/60/005/011/005/025
Manganese With Titanium and Zirconium BO15/B060 o

concentrations. from 6,55 to 22.5 wt%,Ii, probably has the formula TiMn4v
and results from a peritectic Teaction at 1230°C ‘(Table 6, data obtained
from' the powder X-ray picture of the new compound ). Results yielded by -
the phase X-ray analysis of the system Mn-Ti are given in Table 7, the.
values from hardness tests in Table 8, values relating to microhardness

in Fig. 6, and the constitution diagram in Fig. 8.  Table .9 shows- the :
results of hardness- and microhardness tests for the Mn-Zr system, and -
Pig. 7 shows the respective constitution diagram. Additions of zirconium
and titanium to manganese have little effect on the a 2P transition, which
takes place at 7300C in both cases. In the Mn-Zr system, the B>y
transition runs according to a peritectoid reaction at 112590¢, and the
same holds for the Mn-Ti system at 1160°C." In both systems the alloys

‘are hardened according to a eutectic‘reaction, and, more precisely, at
1160°C for the Mn-Zr system and ‘at 1195°C for Mn-Ti. The y 2§ transition
takes place at 12259°C for both systems according to a peritectic reaction.
Hardness tests showed that the intermetallic compounds Zr¥Mn,, TiMn,, and

TiMn4‘have a considerably lower hardress degree than a- or B-Mn. There
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Constitution Diagrams of Systems of s /078/60/005/011/005/025
Manganese With Titanium and -Zirconium B015/B060 : :

are B figures, 9 tables, and 10 references: 1 Soviet and 5 US.

- ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR
. (Institute of Metallurgy imeni A. A. Baykov of the Academy e
of Sciences USSR) ' : ' : o

SUBMITTED: . August 19, 1959
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- AUTHORS: Tylkina, M. A., Povarova, K. Bes Savitskiy, Ye. M.
TITLE: Ternary Solid Solutions in the Tﬁngétén ;Wﬁ;i;g&gnum .
Rhenium System

‘PERIODICALﬁ Zhurnal neorganicheskoy‘khimii, 1960, Vol. 5, No. 11,
PD. 2458-2461" : _ , :

TEXT: The article under consideration,shows a part of the constitution '
‘diagram of the w - Mo - Re termary system‘obtained by the method of - :
‘microstructural analysis, by measuring the’hardneSS‘andvthe melting point
of the alloys. The suthors studied the diagram on the side of the solid _
solution in tungsten and'molybdenum'up $o 50 wi% rhenium, w#ith the alloys ,
of the parallel cross sections W - Mo being selected with a constant T )
rhenium content of 10, 20, 30, 40, and SO%V(Fig. 1). From the data of

hase asnalysis, three isothermal-crOSS‘sections of cast alloys, annealed

at 1750°C for 3 b, and at 1000°C for 450 h were recorded. The cuts for

the microstructural,eXaminations were etched in a mixture of 104 XOH and

30% KB[Fé(CN)6] (1 : 2).fA'fair1y,large'region of ternmary solid solutions
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 pernary Solid Solutions in the Tungsten - S 878/60/005/011/009/025
‘Molybdenum - Rhenium System . . B015/3060 L

»cerned. A ternary € -phase formed. Between the ‘ternary solide( -solutions
and the ¢ -phase there is the two-phase regions +6 (Fig. 1). It may be
obgerved from the pictures of microstructure (Fig. 2) of the cross section
with 40 wtg Re that the alloy with 40 wtd W and 20 wtf Mo 1s gituated at
the limit of solubility and is a one-phase ternary golid solution at high
‘temperatures, which on a decrease of temperature passes OVeT into the two-
phase stateci+g . The alloy with 30 wt#t W and 30 wt% Mo remains & one-
phase ternary. solid solution at alljtemperatures.'The glloy 50 wt% W and
10 wt# Mo, omn the other hand, hes 8 two-phase gtructurest +¢ at 'all -
_'temperatures; The formation of twins, which had already been observed by

" fighes and Geach (Ref. 5), C.T. Sims and R. J. Jaffee (Ref. 6) wes
identified in the region of ternary solid solutions. This additional
deformation by twinning 18 explained by the larger smount (in this field)
of the densely packed hexagonal rhenium. For‘thié reason, high elasticity
~and good mechanical properties are expected of alloys of this region. In
the region of - ternary solid solutions hardness changes 1ittle with

. temperature (Table).jChanges in the solidus temperature showed that -in the

region of ternary solid solutions at constant rhenium content (up. to

with body-centered cubic crystal lattiéeiﬁas observed in the system con-
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pernary Solid Solutions in the Tungsten - ‘ s/o7s/6o/005/o11/009/025
Molybderum - Rhenium System 7 : B015/B060 I

30 wt# Re) there occurs & uniform drop.of .the melting point of alloys
. with a decrease of the tungsten content and an increase of the molybdenum
content. In the suthors' opinion, the alloys of the composition of - ‘
ternary: solid solutions are specially suited as building material,
wherever great demands are made on strength, plasticity, weldability,
and a high melting point, but no stability to oxidation at high temperatures
There are 2 figures, 1 table,,and g8 references: 4 Soviet, 3 German, and
1 US. . . :

ASSOCIATION: Institut -metallurgii im. A. A. Baykova Akademii nauk SSSR
; (Institute.of Metallurgy imeni A. A. Baykov of ;the Academy
.of Sciences of the USSR) ‘ ;

SUBMITTED: =~ February 17, 1960
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~ AUTHORS: n;ﬁggéfﬁkiy;-Ye. M., Kopetskiy, ch. V. . el
TITLE: Consfitutidgfﬁz;g;aﬁ,of the Manganese ?,Tanféluﬁ Systeﬁ

PERIODICAL: Zhurnal neorganicheskoy \himii, 1960, Vol. 5, No. 11,
op. 2638 - 2640 i o | o

TEXT: The Mn - Ta gystem was gtudied up to 04.68 at%h Ta by the methods
of microstructural and_x-ray,structural phase analysis, thermal analysis,
as well as the microhardness method.,The,alloys were melted in a8 high- .
frequency vacuum furnace of the type MBT-4 (MVP—4) and alloys with 0.93, g
1.0, 2.86, 3.64, 6.0, 8.0y 12.22, 27.58, and 51.90 wt%b of tantalum were (/l
prepared. The alloys were very brittle, especially those containing
" 6-12% Ta. The microstructural analysis (Fig. 1) showed that alloys with
0.93 and 1.0 wt% Ta constitute a golid solution on the basis of manganese.-
In the alloy with 2.86 wt%k Ta & second phase, which increases with in-
creasing tantalum content, begins separating. It separates in a form which
is characteristic of a eutectic reaction of the components. In alloys with
8.0 wt%h Ta and~over,’coarse, overeutectic geparations of an intermetallic
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Constitution Diagram of the Manganese - S/O78/60/005/011/017/025

Tantalum System , o - B015/B060 |
compdund were observed. X-ray analysis confirmed the 1aat-pentibhed
results and it was noted that the new phase was anTa with a orystal

jattice a = 4.842 kX, ¢ = 7.895 kX, c/ar-'1.650. Thermal gnalysia of the

alloys was carried out with an apparatus described in Ref. 3, using :
tungeten/rheniun thermoelements of the type BP 5/20 (VR 5/20). Additions —— -
of tantalum to manganese cause a reduction of the melting point of the

alloys down to the eutectic horizontal running at 1175 ¢, Tantalum has
littleoeffect on the temperature of the « ZZIBtransformation taking place

at 750 C. The microhardness was measured by a THMT-3 (PMT-3 instrument,

and the microhardness of the compound MnaTa'with 7130 kg/mm was found to

be considerably lower than that of the solid solution on the basis of
a-Mn (1100 - 1180 kg/mmz). The Mn - Ta constitution diagram was con-
structed on the strength of results obtained (Fig. 2). There are

‘2 figures and 4 references: o Soviet, 1 German, and 1-US. -

SUBMITTED: = May 18, 1960
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AUTHORS: Dasnkovskilgﬁao 1., Yevsty

evgbyukhin, A 1., savitskiy, Ye. M. ,
Skorov: D. M - o -

savitskiy, S-e—"""
e

TITLE: Internal Frictionl of_Uranium‘;Q .
- PERIODICAL: Atomnaya energiyas 1960, Vol. 9, No. 1, PPe 27 - 32
TEXT: ‘The internal friction and, thus,’the‘modulus of rigidity of uranium.
as*dependent on'temperature was measured by means of a :elaxator which
 recorded the damping of the free toreional‘oscillations of & sample- I
uranium wire of a length of 320 mm (diameter’0.98 mm) &and @ purity of '
99.9% was used as 2 samples The’frequenCy of oscillations of -the wire in
a vacuum of 5,10‘5 {orr was ~2[seCs The rate of heating or”cOoling
~yaried in the range 5 - 0s °C/m1n,'The accuracy of temperature measure-
ment was + 1,59C. According to the three phases of uranium, the samples
were annealed at 630, 645, 670 720, 1599 768, 850, and 960°C. The _
- course of the measured parametere“is represented for the various o _ R
temperatures in Figs. 15 The results of measurement jead to the L{/”’ I
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Internal Friction of Uranium ' , 5/089/60/009/01/05/011%
R - © . B014/B0T0 7
following conclusions: (1) The bend in the internal friction curve in
the temperature range 450‘-,50090 is caused by the tenacity of the
grain boundaries. This tenacity disappears after annealing in the
B~ and y-phases; This is the result of the recrystallization of ‘phases

‘due to lower mobility of the boundaries. (2) In temperature changes,

the polymorphous transformations of uranium are accompanied by an
isothermal change in internal friction. The changes take place during
heating as well as during cooling in both directions. (3) The most
plastic y-domain, which has a body-centered cubic lattice, is
characterized by a high internal friction. The tetragonal B-modification
whienh tends to brittleness, has the lowest internal friction. It is

_generally true that the internal friction is related directly to the

crystal lattice and to its capability of plastic deformation. There are
5 figures and 13 references: 10 Soviet, 2 American, and 1 French. ‘4,/’

SUBMITTED: October 3, 1959
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SAVITSKIY, Yeo.M.; DUYSEMALIYEV, U.K.

n the propertles of commercial alloys

Effect of venadium o SSE 16 100.6:43-47
with & nickel base., Vest.AlN Tazakh.®: (MIRs 13:7)

Je 160

) (Nickel alloys) (Vanndium)
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Bare earth metals end pro spects fo1l' their use(;?aznglﬁzz)'y.
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(Rara earth metals)
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_SAVITSKIY, Ye.M., prof.

At the cougress of the American Blcctzv'ovchemlcal Soclety. Vest.AN
SSSR 30 no.9:75-77 S '60. (MIRA 13:9)
(Electrometallurgy- -Congresses) :
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SAVITSKI“ YoM, TERELHOVA. V.F.3 NAUMKIN 0.P.

3'! no.l ‘*3"1*8 Ja ‘60,
. {(MIRA 13: J)

" Brbium and its allove. TSvat. met.

(Erbium)
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SAVITSKIT, e K.: VIASOT, A 717277 1 160
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_ Sintered copper powder. jSvet. met. 33 (MTRA 1327)

. .
1 U.sesoyuznyy mllchn.o‘ -188 ledovahel Bk.l.jy . ina bibuh b‘ eIdYkh
. .

_ splavov. (Povder mtalh}rgy) (Copper)
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. ‘Savitskiys Ye. Mo oL B0 BOOS

TITLE:I T;;Wg’:g;;m?h;;;\ Tn the Rheniugl‘—VanadiuJ\ Syétém : ‘

Pmmmcus Doklady pkademil nauk 'sssn,' ‘1960, »voi 131, Fr 2, “pp‘ 332.534 (Ussn_)
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ov, V Vo ChervyakoV, and

A. Ao Presnyak
3 Soviet ref erences .
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i There are 3 figm:eu9

Ocotber 19, 1959, by I. P. Bsrdin, Academi’cisn‘ -
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October 13, 1959
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LUTHONS Savitskiy, Ye. M., Kopetskiy, Ch- V. s/020 60/131/05/045/069
T 45,"—’f‘ff—“‘—~‘—' | B011/B117 o
TITLE: On the question Regarding the Plasticitgbgf High-temperatﬁre

; Modifications of Polymorphous Hetals . ‘
 pERIODICAL: Doklady Akademii nauk 355R, 1960, Yol 131, Nr 5y PP 1137-1139 (USSR)

TEXT{ It is'statéd by the aguthors -that the rule established by Ye. Mo Savitskiy

with respect to the plasticity of high—temgerature modificationsﬁof pdlymorphpus B
metals is of great importance for physicse Tt obviously points'tovthe close.

relationship between polymorphism and electron-structural_change in the atoms of -~
polymoryhic metals with temperature. pccording to the mentioned ruley the
highest—temperature modification of a polymorphous metal must show the highest
plasticity, 1t must have & crystalline structure of the cubic type promoting
plastic deformation,*io e,'predominantly a face-centered one. From. the mentioned
rule, some theoretically and practically jmportant conclusions were drawn. It
" has been also repeatedly cbnfirmed'(Refs 2,3)., In table 1, polymorphous netals
together with their crystalline'structures and the temperatures of transition
from one modification to another are shown. Table I,illustrates the Savitskiy
rule (tin being an'exception)° The rule can be obviously explained bY the fact -
. that the simpleT symmetrical crystalline gtructures are more stable in all high:*//k

l B
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On the Question Regarding the Plasticity of High- 5/020/60/131 /05/043/069
temperature Modifications of Eolymorphous Metals ‘73011/B117 '

temperature phase transitions. That is becausé they have a lower free energy
and & higher entropy. 1t can be presumed that the polymorphous modifications of
- the matter are formed as the result of electron-structural’changes‘in the bound
atoms and in consequence of the corresponding qualitative changes ‘in the inter-
atomic bonds with temperature (Ref 4). The portion of metallic bonds i8
apparently increased by higher temperatures. There i8 evidently a relationship
between the electron gtate of the bound metal atoms, the number of electrons per
atom, or the electron concentration and temperature changes. The jndividual
polymorphous modifications,correspond to different electron gtates and to &
‘aifferent electron concentration. The authors make reference t0 the zone theory
of metals involving packing of zones, bY Brillouin, and to the theories by

1. Jones (Ref 5) and Yum-Rozeri (Refs 6 - 9). From table 1, it is evident that
with polymorphous metals except calcium, strontium, and tin polymorphous trans-
" itions at temperature decreases taoke place in & way to maintain a certain sequence
of crystal-structural changes: x12(K8)—» 612 (the more complicated one). At &
temperature decrease, & closely packed hexagonal structure instead of a face-
centered or @ body-centered cubic structure forms (with geveral exceptions)° From
this, the authors conclude that in the crystalline structure of the polymorphous
modifications (except calcium and strontium) a sucoessive'increase in the 1imiir/
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" On_the Question negarding'ﬁhe Plasticity of High- - s/020 60/131/05/043/069
temperature Modifications of Polymorphous Metals BO11/B11T :

electron concentration takes places Crystalline structures with higher limit
‘electron concentrations are more shtable at lower temperatures, while the high-
temperature modifications have & jower limit electron concentration. The authors
agsume that a polymorphous substance passes a successive series of states when
temperature jg decreased each of which is characterized by a defined electron
concentration. This concentration steadily increases with the temperature

decrease; it also produces a successive change in crystal gtructures. The authors - ':
also come to the conclusion that the number of free electrons in an atom of
polymorphous metals increases with decreasing temperature. With iron, manganese,f
plutonium, and - thorium, the mentioned sequence is not observed. There are

“1 table and g references, 7 of which are Soviet.

. ASSOCIATION: Institut petallurgii im. A. A Baykova Akademii nauk SSSR (Institute .
‘ of Metallurgy imeni A. A. Baykov of the Academy of Sciences, USSR RN

PRESENTED:  December 10, 1959, by 1. P. Bardinm, Academician .’

SUBMITTED: = December 1 1959
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1., doktor
» y d.: RYABCHIKOV, D.I.,
- ktor khim, nauk, otv, red.; B e s
ﬂ"}ifsmig‘;e'ﬁaﬁkf%ed.; BIBIKOVA, V.1, dokctor iz, peuk, Todis
1 ° tekbn, naugs o3 i red.
Hf{muﬁm’ M'A'x’colfaﬁdc., K Sadove; SIMKINA, G.S., tekbn
re .; .‘ ) . > .

‘ » d_ Akad. nauk
[Rhéniuin; transactions] Renili; trudy. - Moskva, Iz - (;EM 15:1)
8SSR, 1961. 278 Ppe ‘ o S
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ZAKHAROVA, Galina Vagillyevna, kand. tekim. nauk; POPOV, Ivan Alekseyevich,

© kand. tekbn, naul ZHOROVA, Liliana Pavlovna; FEDIN, Boris

Vladimirovich; Prinimali'uchastiye:‘lmKHDIA, 7.8., zasl. deyatel'
paniki i tekmn. RSFSR; POPOVA, T.A., zasl. dayatel! pauki 1 tekhn.
RSFSR; YEGUROVA, N.D., zasl. deyatel® nauki i tekhn RSFSH NIKITINA,
Ye.I., zasl. deyatel' pauki i teknn, RSFSR; ZHEMCHUZINAYA, Ye.A.,
zasl. deyatel' nauki 1 tekhn, RSFSR; ZHABINA, V.A.; S_Allﬁ,ﬂ!.y_l“e.&,
red.; STROYEV, A.S., red.; ARKHANGEL'SKAYA, M.S., red, izd-vaj
KARASEV, A.I., tekhn. red. ' L PR

[Niobium and its alloys] Niobii i ego splavy. By G.V.Zakharove i

dr. Moskva, Gos. pauchno~tekhn, izd-vo 1lit-Ty po chernoi i tsvet—

noi metallurgii, 1961. 368 pe ~ (MIRA 14:12)
IR (Niobium) - ~
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AUTHORS: .§3.xi:ski;c,1g_._1vi{. Livanov, V. A., Nuss. P A:, Burkhanov,K.5.
"’ “Musatov, M-I ‘Sima.nchuk, A.D. ' : :
TITLE:  Alloys of titanium with rare-earth metals.

SOURCE: Titan ¥ promyshlennbsti; sbornik statey. Ed. by S.G. Glazunov.

Moscow, 1961, 85-89. ' — EERRCR e
TEXT: . The paper reports the results of phase-—diagra'm {PD) determinatkio'r'x's S
and mechanical tests (beginning in 1959) at the Institute of Metallurgy: AS USSR, of ... e
Ti alloys with the rare-earth metals (REM) lanthanum (La), ‘cerium (Ce), neodymi- :
um (Nd), and vttrium (Y), all of which serve as stabilizers of the Ti a phase. The
alloys are all characterized by 2 peritectoid-ty'pe pD. In the Ti corner of ternary :
Ti-Al-La and Ti-Al-Ce it Was shown that increased Al content reduced the solubility S
of La and Ce (at 600°C, with 5% Al, Ce solubility -< 0.1%). Tests on the effect of i
REM additions on the high-temperature characteristivcs (HTC) of Ti alloys were per- . J o
formed on'the two-phase atp alloy BT3-1 (VT3-1) and the BT5-1 (VT5-1) single- '
phase a-Ti solid solution (85). The effect of Ce, Mischmetal (MM, and CeZO3 on
vT3-1 were determined with 0.00%,.0.0L, and 0.1% Ce; 0.2% MM, and 0.01 and
0.1% Ce,03- The effect of 0.1% Ce alone was determined on yT5-1. Ge and
were introduced in the form of Al-Ce and Al-MM ligatures: Microadditions (0,001~
0.01%) of Ce increased the tensile strength of Ti alloys at 500-600° by 25-30% with-

‘'  Gard 1/2
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, ‘ - 8/697 61/000/000/012/018
E o D228/D303 R
)P )R00 R

AUTHORS: -~ Tylkina, M, A. and ;gg;ggggll;giljﬂL

~ PITLE: ‘The phySico-chemical properties and the sphere of appli-
B ~cation of rhenium and its alloys T SR

SOURCE:: Akademiya nauk SSSR. Institut metallurgii im. . A, Bay~
. kova. Institut mineralogii, géokhimii ivkristallokhimii
redkikh elementove Mezhduvedomstvennaya komissiya PO red-
kim metallam;~Vsésoyuznoyevsoveshchaniye~po probleme o
reniya. MoScCOW, 1958. Reniy; trudy soveshchaniya. Mos= -
cow, 1zd-vO AN SSSR, 1961,'108-126 h » R

TEXT The,auﬁhors consider their: own data and thoéé,ofvother soim b*(:

entists on tine physico;chemlcal,properties and uses of Ee and its

alloyss Previous work by Ye. M. Savitskiy, M. A Pylkina, and XK.
8. Povarcva (Ref. 9: Dokl. AN SSSR, 119, Nn0. 2, 1958, 274); who
studied the structural diagrams of Re and its reaotion:with othex
elements; is 8pecia11y noted in this respect.'Having compared the
physico~chemical'properties cf Re, ¥ and HQ3fthe authors cite data

card 1/3
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The physiconchemical-properties N P228/D303 S
" to illustrate the changes in the elasticity,modulus'and'yield A
qtrength of Re in relation 1O the temperature;‘the,rate~of oxiga~-
tion of Res the tension and pressure of‘Re'vapor.between 2494 and
£9009K; the influence of the degree of,deformation on the mechani-
cal properties cf Rej the‘recrystallization of cas% coldndeformedb_
RE; and the hardness of this type of metal after annealing a¥ ' '
1000 - 2400°C. the microstructure of cast metal and of deformed; -
,,annealedvmetal is also discussedo‘As regards the influence of Re ,
“on the recrystallization of metals, graphs show how Ni, Ni-Cr; i
and W are affected by‘Re.at.temperatures-from'SOO’to 1500°9C. Fac- ‘b*</:
tual material 18 presented,abOut‘thevinfluence of temperature chan- :
ges cn the mechanical properties of Re, the yielid strength of Re -
and other me tals, and the long-term stability of Reé, W, Mo and Noe -
Then the authors 1ist- the yarious uses of Re and its alloys: 1) as
an alloying element %O raise the heat stability of metals:; 2) in-
the electrovacuul industry;'}) invthermocouples; 4) as material fer
electrocontacts; 5} as an emitter; 6) as wearmresisting materials
7) for springs acting at high temperatures; 8) as an alloying in-
gredient £0 increase.the»plasticity of W and Mo; 9) for intensify~

card 2/3
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5/697 61/000/000/012/0‘8
| ‘ sies D228/D305 o
'The~physico-chemical properties ..

' ’ . s -\ = cata~-
. . - - . galvanic coatingsj; i &S 5T ETT
on i ;ines; 10) as galvaniC ©om o= o .4 by means i
ipg combustion *2fe§% in 3).2), and.4)_ar¢h;ll¥§é§% Zf'R% additie
S1ysts. Tgi :iegepictg among other-th§n%sai§e? the influence of tke
~graphe. e~+v th and plasticity ol ¥ =9 vire under tension;
ons on the strengh #nC Bp tr i ength of W-Re wire UBte - imilar
. e on. ) T E gtance ©1 <4
anneailngfnggeiitgiat changes 02 zhilelegiéoogci:ferenCess 14 Sc-
and whe ei~>=" “+7 figures; aples anw =7 % erences te
material. Thgr?1aignLgovi§t’bloc‘ The 4 m02t1§g3i?tEre§° Sherwooi
viet-bloc 810 ublications read as IOLZS7Z 2 s Co To _
bloc . _654 (3955);5 Co
- the ?n%138h§i33%33§383° Soz., 102, 29 513 3?3 ?igcé3gand{ﬂev°'vf V4
et 8leg ¢ Al gec. 2, 8 7 23 ~ Py 1, da Metals, | .
Sims et al.. - Megglbéo > 112-115 (1959); d. M- Pugk. AN
cient, Instrumies JMs BHe = ' : IR
?o'?s); 335-340 (1958)..

' ‘Cérd 3/%
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. 5/129/61/000/003/010/011
» - E073/E335 o
S 1gAso L | L
‘AUTHORS: ngi§§§ixJ”Xgigjg-Doctpr of Chemical;Sciences,,
@rofessorijDuySemaliyev,’U,Kag'Engineer-'.

‘VTITLEi MéchanicalfProperties of'Coppggfvanadium and
NiCkel—Vanadium Alloys at Elevated Temperatures.

PERTODICAL: Metallovedehiyé i termicheskaya obrabotka

, metallov, 196l, No. 3. PP- 52 - 55 :

- TEXT: The'authors'studigd the mechanigal properties at room

with admixturesvof vanadium- The alloys were smelted in a .
high_frequency induction furnace in corundum_crucxbles inside

an argon streamo. From these, 200-8 ingots were produced,

which were forged to 10 x 10 mm cross—section, These were then
Vannealed in evacuated quargz ampulese. Alloys of the system
cu-V Were‘annealed at 900 € for 50-100°hours and alloys of
the'system,Ni—V,were annealed at 1 ooo C for 100 hourse. The
vanadium.contents'of'the Cu-base alloys were 0.07, 0.3%, 0.64,
2.25 and 3°29%'and'the nickel-base alloys containéd 0.5, 1, 3.
5, 6 and  10%- ‘The microstructure,-hardness at room temperature;

Card 1/6

and at elevated t emperatures of copper- abd nickel-base alloys \\f\
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~»5/129/61/000/005/010/011_

. Mechahical Propert‘iés Deee i “R073/E335

‘ ductility and t ensile*streﬁgth’w«efe determined for deformed
and for ‘annealed specimens:. The xgechanical' tests were ca'rri'ed R
out at 20, 100, 300, 500 and 700 C. Speci_mens were prellminarjlly _

held at that 'temperature for 20 min. Microstructure jnvesti-
_gations of alloys after homogenisation annealing j.ndi(:ate that
‘specimens contained “up to 0.07% V for a single phase, whilst
the others are two-phase alloyss = The temperature dependence

.. of the 'mechanical 'properties of Cu-V alloys is _plotted in Fige 1

- upper grapht relative con&raction, Y, % - lower graph:
‘ultimate strength, %, kg/mm o - Vanadium increases the hardness

whereby the highest nardness: 59 g/, was obtaines for a
vanadium content in excess of 395,  Thus, additions of vanadium
jncrease the hardness, strength and ductility of copper and
reduce its tensile strength temperature coefficient. v-Ni ,
alloys were inves__j:igated‘;by,hPearson and Hume-Rotbery (Ref. 1)
The authors: of_‘_t 13 er in‘\'restigated Ni-V alloys wit

y vy

contents up o7 %{tiénical properties of such alloys
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Mechanical properties s-s° o g073/E335 R

at various t emperatures are‘entered in Table 3 for V contents

of 0-10%- Data are also given on the temperature coeffigient

of the strength of Ni and its alloys between 20 and 700 "C.

v additions.bring about an‘increasé_in hardness, strength and
ductility and a decrease in the temperature coefficient of
the tensile'strengtha_ The following‘conclusions are arrived
at: 1) Vanadium is a useful deoxidation and alloying addition
to Cu and Ni. Small addi -ions (up to 0.k in Cu and up to 1% in
Ni) bring about anfincrease in the mechanical strength and a
decrease in the t emperature coeffidient in the case of static
‘tensions - R R - - ST

- 2) Tntroduction of V into Cu eliminates the brittleness at
There'are—z figures, 4 tables and L references? 1 Soviet
and'3;n0n~Soviet, o ' ‘ 3 e

y

Card 3/6

A R E u



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410020-8
T — : A , N

20263

L R L '; _ s/129/61/ooo/003/01o/011
Mechanical Propértles easal L EO73/E3)5

ASSOCTATIONS: TInstitut metallurgii AN SSSR (Instltute of

Metallurgy of the AS USSR)

Institut yadernoy fiziki AN Kazakhskoy SSR : 5
{Institute of Nuclear Physics of the AS Kazakh : ]< L

SSR)

V ,Card_ 4/6
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AUTHORS Dashkovskxy, A. I., M]';“sk‘j;[ 5 EVeE |
TITLE : The temperature dependence of the mterhé[ fribtibn’,?@ﬁéa?.f modulﬁs, _
- and lmear expansmn of lanthanum and cermm. 5 o T A

SOURCE'- MOSCOW. ‘Inzhenerno- lelCheSle mstltut. ._Metaill\‘;r‘g'i" het:
' demye chxstykh metallov.;- no.3 _61 196 202.‘, L

asurements of the -T dependencg of. the: m:

. -up fo 600~ 670°G and the gpme

txen ‘of these -'r‘ne"tals is. performed ? Lo

TEXT. The paper descnbes me
friction (IF) and the shear modulus {G). of

of the G at room’ T. D11atometnc investigal ,
700-730°C. The La specn'nens ‘tested contained 0.8% ,Nd,\l% Pr, and less’ tha. 1_‘

-Pb, Cd and Bi. The Ce. contamed 0:75% N4, 0. .75% Pr,: 0 Ol% Fe, and less than

1-10~%% Pb. The specimens were prepared by ‘extrusion on @ unlversal equipmen
{cf. Savitskiy, v.16 no.ll, 1950) at T:350- 400°C in an

Ye. M., Za.vodsk. 1aborator1ya.,rl
atmosphere of Ar.. O content in the ‘specimens was: less. ‘than 0. 0 %.A Even
Followmg ‘armeal

smooth rods 3. 5-mm diam and
.= the measurements were ] men! ribed _by,the authors et als
: 1960; 207, Max. shear'deformatmn at the spe-’:

“ in no.2.of this sborrgk Atomxzdat,, _ ! »
cimen surface: ; o the tensile load applied bY the weight of the

oscillatory system 15 less tha.n 10 Rate of heatmg and

g

Test £requency. 4,5 cps. -R2

‘Card 1/3
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te fnaf'

pendence of tne m
d in a. ‘quariz M uacuj

wxsmn) at a .-
05"

£o rme

qts Were per
iue of. one d

The | température de
sx.reme

etnc mea

S coohng 2. 5°C [min. Dilatom
Cum dlla’cometer with 2 pointer —type md1cator {0. 001-mm va
oling rate of 3.5° Clmm. Inthe IF curve of La with. ‘heating an
a sharper increase toa’ ‘peak : at 3408 C, 2
e game. ‘curve is-

i heating and co
(¢ linear increas
* ghaxp drop t0 2
7 nearly reproduce

e is observed to 150 oC, then’
rises On cooling, th

bout 370°, and a further ‘steep.
d, but Wlth the sharp intexm peakﬂat about 3
tic._eablegchgnge in G and in the: specxmen volume §
opic. ¢ transformanon.. In Ce.the IF. ¢ur
teepe r nse, o

4259, This BaKing,
S un ’

together with 2 comcidem. no
o doubtedly attributable to an allotropic ez
. for heating © ‘1-hr 600 -anneaie Ce 'is app¥- linear to 725000 ‘then'a’s
the 350~ .450° region; ‘and a.'xi)increasingly steep rise vbeyond 500°¢ {* The
s the heaung‘cur've, »but'rerdains 'shghtly 'hmgher.'f Ce, n-
d maximum 2t 380 This phe- :

.. a flat spot in

“ ‘cooling curve
+onounce:! .3
which is mmxmlzegd by

scous gram—boundary pehavior, - W!
gh-T oT long-time. anneal."The G curve of Ce is
0°, whereupon G relaxatmn ‘sets in, ttrlbutable to gira.m-bounda.ry
the G of La was: found to be 1,480 50 kg/mm™ “that of Ce -
bout’ hnearly to. 325
ransformatlon results m a-
p-Lais inear, at2 rate of :
the expenrhent. Upon coohng, the

00- 250°C T 1nterval (1ower wit :

reproduce
5 ’0°C exhlblts ap

- nomenon

At room T,
1,350 = 50 kg/mm” . L2 expands 2
From 325 t0 375° the a—p-Lat
< of 0. 218%. - The further dilation ‘of the’
©oocat 700°C axcessive plastlcxty mterferes with

g—a- cransformauon 1s encountered in the 3

‘Gard 2/3
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[PPSR RSN L
Corlwdledi e

el rThe temperature dependence of the mternal See :
olmg rates) Ce dxlates 11neé.‘r'l'y up to. 690 C a.t a rate ‘of :
teau from “‘and shrinks by 0. 453% o,7,_20°c. “The"
observed during coohng leads’ to 2 minimum. al

¢ " “These figures. conc

SI755/61[00:0/003/0 20/027

: grea.ter co
attains-a pla

: hystereszs
550°, and linear contracnon below 550
erature data (cf.; es8e Trombe, F.,, Fox; M., C. R.. Acad sc1., Ve
'f.,—transformatmn 1nterval of La 1n

extant lit

1943, 501). ‘It ma%be conc lu

" heating is 32 -375 ", 1 cooling as

rate of coohng (to'a mlnor degree on

figures, and 8 references (3 Russ1an-1angua.ge S
lations of an English- language ‘rare-earth paper by F.H. Speddmg,

‘circa 1953-54, oad one by Smith K. Carlson, 2 and Speeding, c1rca 954 55 2\

,Enghsh-language and 1 presumably French -language papers). . R S

IO'\I MIFI (Moscow En

luded that the
low as’ 250 -200°, depending 2

‘fhe ‘rate of hea.tmg,,also)
oviet, 2 Russ1a.n-

pprecxably on the

‘There are 5
langua.ge trans- _
‘and A. H. Daane,

gmeermg Physms Instxtutg)

. ASSOCIATIC
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FITLE: Gnlvanlc'coatings with cheniun-niveebs rhenid:—co%ai:,
rhenium—ch;omium and'rhenium—niu 1 -ghroniud alloy®
SOURCE: fxadeniyd nauk SSSR..Instltut qetaliurgil o, A Ao ERTT
xova- Institut mlnernlogii, geokhimii b kristallokhimii
redkikh elemenz§v._Hezhduvedomstvenahya womisely? o
redkil metallas. Vsesoyuznoyc seveshﬁhaniyc 9 problone
.reniya. 10scov, 1958. Reniys vrudy soveahchaniye. ea-"
oWy 1zd-vO A SSSR, 1361, 209—2\3 PR . VJ//

TEXT:_,In'this wqu,thc,nuthors‘prepared stable'gxlvnnic con ting? : :
of various glloys ——'Re4ﬂi,‘R¢—Co, Re-Cr Re-Ni-Gr =7 and atulied . ) S
“thelir propertles.iltris atated thnt.‘although scientists have 0ot— o
tuined'galvanic coubings,of vinary Re alloys:, no prevlcua attenpt

nhas beenl made to prepare £iims consisting of e ternaTy ge-i~C
alloye In %he tests Lhe coatings ware applLed to rods of Cu snd -
gard /3 ’ o ‘ '
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: : S $/677/61/002/000/0177018
Gnlvanic coatinge with oo, . D228/D303 - .

yi-Ccr. The methoed of L. i, Hotherten and ¥ L. Holt woe followed

in the preparation nf Hi-Re alluy contings containing 19 - Bih Ui
The experimental procedure 1n dancribed fozether with thoss {2r the
preparaticn of Re-Co (19 - a4 Co) amd ReoOp {(#1% Cr) coatloge, In
the cace of ths ternary alley; containing 13.3 N1 and .45 Cr,
the muthors electrolyzed material composed of AReOA 50, Oro. 20,
I‘HSO4 1080, H?SOi 75, and (NH.})ESOL1 10 g/lviut; a temperature of 75%
and -a cathede gurrent-denoity of 100 amp/dm‘."The analytical me-
thod employed to determine thc»ulloys',compooitlon 1 nlgo dea~
erived. The hardness of tho conting layers was meusursd on u 17H3
{pPTM-3) ‘instrument with'n dlamond prramid under lecads of 100, 20,
and 20 g. Their tnicknens was estimated with the help of micropho-
tographlc techniquee. On the basis of their experimental daia, -
which are given in tables, -ihe auihors draw the following cenclu-
asions: 1) There is no diffusion pene—tration of Na and its allcys
into the surface layer of the btace naterial; 2) the cocatings are
mostly quite dense, but the layerso are not evenly dis=ribubed on

card 2/3.
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Galvanic coatings. dluh i

warp protahly fornﬂd undn” tbo niitionn 1pd

hizh temperatures used to prepqxﬂ Lhﬂ poxzfn‘d °er 1oy 4) the

nicrohardnsss daterminationg only yield tentative inférmasion

which shows that the coatings are harder than the Cuo and Ni-Cr bane.

There are 2 {igures; 2 tables and 7 references: 2 3oviet-bloc and

5 non-Goviet-bloc., The 4 most recent references to the Eoglibh-lan-

guage publications read as follows: C. Joynd, lietal Ind., 34, 175,
1936); L. E. Hetherton and ¥. L. Holk, J, tlecirochen. Soc,, 98,
106, (1951) and 39, 44, (1152) H.'F;AQUJIG us PxL. 2739108,

(1956) | ‘ - | | o . 'b;y/‘ S év?:

~ Card 3/3 -
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s/137/62/000/009/009/033
, KO06/A101 o
© AUTHORS: pashkovskiy, A- 1., Savitskily, Ye. M.
TITLE: - Temperahure‘dependence of ih;ernal friction, modulus‘of shear and

 linear expansion of‘lanthanum.and cerium

'PERiODICAL: Referabivnyy zhurnal, Metnlldrgiya, no. .9 1662, S,Zabstfact‘91297'-“
: (In collection: Metallurgiya 1 metalloved.chist. metallov", no. 3,
Moscow, Gosatomizdat, 1961, 196 - 202) : .

TEAT: Investigations were made with La_ﬁontaining (in %) pasic admixtures s
Ng 0.8, Pr 1.0, Fe 0.01 and Pb, Cd, Bj «<13-10° , and Ce containing (in %) Nd
0.75, Er 0.75, Fe 0.01 and Pb «1+107". Intérnal friction and the modulus of

shear were studied &s functions of yemperature, and dilatometric curves for these

metals Were, obtained. Temperatures of allotropic gransitions were determingd,

peing 325 - 375°¢ for la and 700 - 720°C for Ce. The values of khe modulus of /

<hear for La and Ce are equal-to 1,480 + 50 and 1,350 + 50 kg/mm" respegtively. '
The coefficient of '}inear‘expansion ‘is 5,45 - 107 for o-la; 9.56 « 10" for.

. A-La and 9.75 10-° for w-Ce. The volumetric change in «—>/3-transition of La

-/;

‘Gard 1/2
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BEERNEE——— 7410
| | | | V | S/137/62/OOO/009/009/033
| n ACO6/A101 : :
i ergtlre dependence of internal frictio b : |
. 'Temp u
. . i . L} . ‘ ‘ ‘
: in (\—»fi-transition of Ce 1t 18 0 53% L

is 0.218% and in ¢ v/ . |

A. pr.shkovskly —_—

S

L ATV ST

compléte translatiog]

[Abstracter's note:

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410020-8"



IIA
PPROVED F(—)B RELEASE: 03/14/2001

”CIA-RDP86-00513R001447410020-8

l weoe
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s 1MEG P S/136/61/ooo/005/005/008,
- E111/E152 ,
~ AUTHORS : EEXEEEEEXL;IELQE'-Terekh0Y3|'V.Fnc and Naumkin,ro.P. :
TITLE: Ultra-light lithium alloys S ‘

PERTIODICAL: rsvetnyye metally, 1961, No.5, PP 58-61 "

TEXT: of the three metals‘with‘density under unitY, sodium,
'potassium and 1ithium, the ‘latter is both the lightest and most
suitable for use ‘in alloys. : Considerable use has been made of it
for deoxidizing and degassing (Refs. 1-3) and in the USSR it has
pbeen used as an alloying addition in 1ight alloys. The object of
the present work was to see whether super—light 1ithium alloys :
could be produced by adding magnesium and aluminjum, which would _ o
be suitable both mechanically and in corrosion resistance for use J%(
in~instruments and construction materials. For preparlng pinary
magnésium-lithium alloys,,lithium was fused under a Li
flux and then magnesium was,added, the‘temperature not exceeding
700 °C. For high-lithium alumini
used; but if the 1ithium content was~1ow it was
aluminium. Melting was effected in armco-iron crucibles an ‘
- yemoval of flux alloys were poured into copper moulds. - The ingots

VCard 1/6
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- 22802 -

o . s/136/61/ooo/oos/oos/008 ‘
Ultrawlight‘lithium alloys "fElll/Elsz . : sl

were extruded at  200-240 °C to 10-mm diameter rods, the extrusion

. flow pressure decreasing from 70 to 30 kg/mm2 with increasing '

lithium content. Alloy compositions and densities’(determined by . -

apparent loss in weight in paraffin) are given in Table 1 (where
headings of first and second columns are valloy compositions, %

- by weight from charge composition! and‘"density, g/cmo ", '
respectivély; words in first column are ngilumin"). Five alloys
with densities 1 05-1.30 g/cm> were studied further. Their
soefficient of thermal expansion is given,in Table 2 (where the
‘second column is headedf"coefficient of 11near_expansion at -85 to
o °c, degree‘1 xrlo6"; the footnote being “for calculating the
coefficient the average of the length change on heating and cooling

" was taken®). The mechanical properties of deformed (extent not
“given = abstractor) alloys are given in Table 3 (where column.

’ headings are: 1) composition,‘% py weights 2) hardness HV, kg/mm2;

3) compression strength kg/mng ) relative contraction in

_ compressions - 5) nature of fracturej 6) tensile strength kg/mm?2 3

- 7) relative_reduction in cross-sectional area; B 8) specific
strength.’ In column 5 alloys 1l» 2» kL, nductiles no fracture test",

the others, nprittlem.. ~The footnote to -column 8 reads ngpecific

e 2/6 |
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: R T FRERR e s/136/61/doo/oos/005/008
Ultra-light lithiun alloys IR E11l1/E152 : v
strength of magnesium 7.4, aluminium 2.3, lithium 2.2m1, o :
‘Corrosion resistance in 3% aqueous NaCl (weight loss, g/mz.hour)
and in 90% humidity air (woight gain, g/m2.day) is given in -
Table 4. 1In this table the heading of the 1st column is =
ncomposition, % by weight"._an and 3rd columns the two corrosion
parameters given above; - words in 2nd column nreaction with
solution'. . The authors recommend,ternary allo¥ys with 7-15% Al,
15-25% Li and 60-80% Mg as structural alloys when lightness is
needed; alloys with densities below unity can be used as-a filler
for tubes to make them rigid'and-yet light, as vibration absorbers
under oil in instruments; and for other purposes. . . ‘ -
‘There -are 1 figure,~4 tables and 5 references: L soviet ‘and )
1-English. - The English'language-reference'reads: ‘ o N2
Ref.3: Robert S. Busk, J- of Metals, Vol.188, No.7, July 1950. j&(
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1§ ¢ 200 : | 5/180/6 1/000/005/015/018

: E021/E180 o
‘AUTHORS § gavitskiY, Ye . Moo and;Dashkovskiy, A.To (Moscow)
TITLE: Investigation of internal friction as 2 method of

physico—chemical analysis of metallic alloys

PERTODICAL: Akademiya nauk SSSRe Izvestiya,rotdeleniye _ ,
tekhnicheskikh.nauk. Metallurgiya i toplive- no,5,,l961,

96-100 7
TEXTs _ Results are giveh of measurements of internalrfriction
on several metals and binary»alloys, in an attempt to establish 2
,;elationship petween jnternal frictionq'temperature and ,
composition. Internal friction was measured by the'damping'of'free

torsional vibrations of 1low amplitude‘andrl ~ 5 c,p.suvfrequency - :
and by the damping of frée~bending vibrations with resonant . . )('1
frequency. Metals showing polymorphic modifications (iron,' \ v

sjrconium, titanium, lanthanum and‘strontium) were first
ure, there was a ;
For. all the

“aranium, 2 ;

inveétigated; At the tfansformation temperat
reversible change in the level of_internal frictionu
“als,investigatedﬁrthe internal friction was higher 3in the :
hexagonal close'packed modification‘than in the cubic face—gentred

card 1/3
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o : o 3690 , i Lo
: . . . ' s o s/lBo/Gl/ooo}%05/015/018‘
Investlgatlon of 1nternal fr}ctlonq.,v EOZl/ElBO"lﬁ.'  »: _
or bOdy-centred forme. The internal friction'method»is a
sensitive way of determining‘the‘temperature of polymorphic /
transformationsu The effect.of temperature on binary_systems was
'studied on zircdnium—niobium and zirconium-hafnium'alloys,  The | -~ :X
snternal friction _ 7 ini inni '
and the end of transformations in the solid state. 8 4 is also
”sufficiently sensitive‘to use in:determinations of the 1imits of
colubility in ihe solid state. The,dapendence of internal T
friction on compositidn was investigated for Zr—Hfi.Zr-Ti; zr-Nb
and 7r-Sn systems- ‘In the regions of 301'191‘—so].utions.J the-internal
friction decreased with jncrease in’allgying'component,‘ Twc-phase,
alloys had~a~much lowerT 1evel of internal sriction than the pure
] ' relationship with the concentratibn of
alloying.components was,found;‘ Interhalffriction can alse pe used
for'investigations ijth_e__no'nsequilibrium-state° 'Constructibn of
’ ' inst time can pe used for ‘

components and a iineat

kinetic curves of internal friction agd
~the study of_prcceSSes such as_phase'transformation
recrystallisationa N:S-e KurnakoV is mentioned~in
nis contributians in_this'field, T

“ card 2/3 '
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30903 .

s . . ST ; s/180/61/ooo/005/015/018
InyestLgatlon of intqrnaL fr;c@ton,f, E021/ElBO' e

There are ¢ figures and 12 referencesi 8 SbViet%bloc'und
4 non-Soviet_bloc° ‘The English'language references read'as
follows: ' L
~Ref.3: c. Weril. Measuremehts on the piffusion of InterStitial
’ Atoms in gpc lLattices. j. Appl. PhyScs 1950§'v.2135No;11,
1196. | L T S
Ref.&3: L.J- pijkstras precipitation Phenomena in the Solid’
B Solution of Nitrogen and Carbon in Alpha Iron pelow the
: Eutectoid pemperaturee. J. Metals, 1949, Vo 1s No.3, 332-
Ref.5: So tlarper- Precipitation of Carbon and Nitrogen in Cold~’
”" Worked Alpha Iron.,  Phys. ReVeo 1951, v.83: No.k&, 709-

SUBMITTED: March 1, 1961
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AUTHORS: Savitskiyi Ye M. kopetskiy, CreVer pexarev, A-To
- Tand Novosadov; M.I. (Moscow) LT '
VTITLE:’ ' Properties' of single crystals pi‘epared by electron-
RS beam Zone‘melting S ' o - ER
PERTODICAL: Akademiya nauk SSSR. Izvestiyae otdeleniye
s t ekhnicheskikh-naukn' Metallurgiya i toplivo,
no. 63 1961 7h - 78 - . .

TEXT:S The propertiés of high—purity W, Re, Ta, Mo, va;an'd v
were studied O single—vcrystal s_pecimens prepared‘by‘ electron=

powder compacts 2~ 5 mm dn diameger) prellmlnarily degassed bY
vacuum treatmgnt at 1 800 - 2.500 c. It was confirmed by X-ray ;
diffraction study that 'single crystals weres in fact. obtained. (>< ;
by this method, No preferred'crystal—growth orientation was
ObSerVed‘and, in some cases, there was evidence of ‘a slight"
(£ 0.5 ) blockvmisaligmnen‘t; The existence of sub-boundaries .
was revealed by 'metallographic_ examinatione. The vresults of

' duced in ’_I‘able' 1, where columns .

‘hardness »measurements are repro
Card Y/5- . e
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Prqperties of single crystals =-°" 7'5193/E383 . .

1 and IT relate, respectively, t0’singie crystals pfepared‘by -
electronmbeam_zone’melting and vacuum-ar&—melted buttons°"

urs of Ta single crystals wasvzoosykg/mm . the'corresponding

figures for Mo and Nb being 1.7 and 17-2 kg/mmzo In every case; .
the reduction in area amounted to 100%- ‘High plaSticity of -the
zone-melted sp_ecimens was jndicated also by the fact that single
- Mo crystals_could be bent over @ radius of -5 mm and could be ‘J%
'_reduced by cold-worklng.to foil 0.2 - 0.3 mm thick or to wire
RS 1.5 mm in diameters . single V~crystals.could also be reduced

to foil 0415 mm thicke The purity of the single crystals of .

the metals studied was determlned'by determining the .~ S

‘OBOooK /EhonK ratio, where IS denotes the‘electrical

resistivity at the respective t emperaturese This Fatio was
,l 400 and 900, respeptively; for,single W and Mo crYstals,
the corresponding figure for these metals melted in a convenr

~ being 10 ~ 20 “mhe results of the present
tals‘could

tional manne

{nvestigation jndicated that‘high-purity single crys
be pfcpa»red by electron—beam_ zone melting« ~
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, s/137/62/ooo/oo3/1o7/191
N , 1060/A101
P2 R .
AUTHORS: savitskly. Ye. M., Baron, v, V., yefimov, Yu. V.
TITLE: gtudy of the alloys vanadium—copper—carbonrand vanadium-copper— _
o aluminum : ’ : .

PERTODICAL: ReTerativnyy zhurnal. Metallurgiya. no. 3, 1962, 8-9, abstract.'3156 .
: ("tr. In-ta metallurgil. AN SSSR", 1961, no. 8, 120-127) ' : ST

" TEXT: Aluminotnermic v (96.5%), carbothermic v (985), anél eleétrélytic_ cu -
mark MO MO) were taken as the starting materials. The ‘alloys with ‘Al were
charged with an addition of Cu to the alumothermic V. and addition of C in the -

_ carb'othermic V. Theoalloys were smélted 4n an arc furnace in a He atmosphere, = - Co
‘nomogenized at 1,000°C for 100 hours, and investigated by the methods of Tthermal, / E
" microscopic and X-ray structure analyses'a.nd by the measurement of the mecbanical'
characteristics, The vertical sections were constructed of the V vertex of - the

system V -~ Cu - Al and vy -Cu-C at a 'constant'composition of 1.5% AL and C.

- The solubility of Cu in tne,alumihothermic v at 20°C’is about 7.2, and &s the
temperature. inicreases SO does the ',solubility, reacning 2 maximmm (9.:% Cu) av
1,530 °C. In the system V—Cu-Al_ one observes & wide region of laminaticn inc o

‘card 1/2
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Study of the alloys vanadium—copper-carbonf...
the 1iquid and the solid states, beginning at
. temperature is equal £6 1,50 C. Thne relting

Tre limiting s0lubility of Cu in alleys V-C av

and at 1,575°C - about 355
monotectic equilibrium from 1,530 to 1.575°C and
bility.’ The lamination
raises the hardness and lOWers the ductility of V
v-phase was found with a hexagonal lattice;
There are B references.

[Abstrncter's note: Complete translation]
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about 16% V.

temperaiure
room temperature

“mhe addition of C raiges the temperaiure of

' extends the reglon of immisel-’

in V-Cu-C-alloys is observed beginning
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The mdnotegtic" o
of V in Cu is 1,120°C. -

is apout 1%,

from 11% Cu. - Cu
. In V-Cu-C alloys & second :
one supposes that it is the 2~>phase; '
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s/137/6 /060/003/109/191

- A0GO/A101"
R IReC - :
AUTHORS: Baron, V. V., Agafonova,. M. I., §avitskiy, Ye. M.
TITLE: Structure and characteristies of alloys ot ‘the niobium vertex of the

niobium—vanadium-&lu'minum system

. PERTODICAL: Referativnyy zhurnal, wetallurgiva, 1o. 3 1962, 9-10, abstract 3162
("rr. In-ta metallurgii, AN gsSR", 19461, no. 8, 269-277) :

TEXT: A study was made of the Nb veriex of the Nb-V-Al system at & content

of up to 108 v and Al. The slloys were smelied from alumothermic V (96.58), .-

mctalloce:’nmic Nb (99.L8) and Al (90.99%) in an arc furnace in"a He environment, )/’

wore annealed at 1, ICOQC for 50 hours and hardened in the TH®-2 {Tvv-2) furmace i
at 1,6000(3. The investigation was carried out by the methods of thermel miero-
scopic. and X-ray ‘structure analyses, hardness measuvrements, micronardness
measurement, rire-resistance determination. " The smeltmg,temperature of the :
alloys was determined by the drop test method. The {sothermal section of the No
vertex of the Nb-V-Al system at 20°C and the vertical.Section at a ratio of .

Vo M- 1.4 were constructed.- At a content of g V in Nb at Toom temperature up

- card 1/2
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: 5/137/62/000/003/109/191
~-§tructure and characteristics ... : e O6G/&101

‘to 6% Al can be dissolved. V and Al raise the fire-resistance of Nb wnich is
maximum in alloys with 3 - 8% V and ~1% Al and 1.8 - 2.2%6 V and 3.2 - L. & AL,
There are 7 references. : o ; T

Z. Rogécheyskaya . /y

[Abstracter's note: Complete ‘translation]
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|g 1295 ST ‘ £193/E380 S
AUTHOR: ._Savitskiy,.Ye.M.. Doctofrof Chemical-Sciéhces,
R Professor - , B o
TITLE: Problems qf.rareéearth metals

PERIODICAL: ' Metallovedeniye i téfmicheskaya‘obrabotka métailov;'
L - 1961, No. 9. pp.’l9 -735 +‘2 half—plates' ' R

TEXT: The growing importancé of rare-earth metals and of
two other elcments (yttrium-and scandium)'ofsimilar-properties
7prompted the present.author to write this review, based almost
entirely on Soviet sources, including articles,publishedrby,"
himself and his co—vorkers.»‘After jiscussing the electron
_structure of rare-earth metals (REM) and their oceurrence;.’
the author describes some of their more»important properties."
~bi _cams show the variatidn'of_at. volume, density, melting

- point, iatent heat of melting and magnetic moment with at.
number. . Qther propertieS'such as t emperature of polymorphic
'transformations,'elastic modulus, electrical resistivitys hardness,

compressive strength and
applicaticm as deoxidising,agents in melting of other,r‘netals
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problems of rare-earth metals ';»3193/3380 T e

and alloys 1is mentioned and the formation of REM hydrides; »
nitrides and carbides is_discussed, together with the propertiés
of these compounds{ " The application of REM in the atomic-power
industry, in medicine and in X-ray technology isS briefly ‘
comment ed upon'and»their use in bothvferrous'and non-ferrous
metallurgy is discussed ‘in greater detail. REM are very .
effective deoxidising, desulphurising, degassing and grain-’
refining agents,’and as such are used to improve the quality of
steels and cast jrons. ~Addition of 1-2 kg ferro-cerium tO 1 ton
of Ni-Cr-Mo (or W) steel has such a-beneficialjeffect that its
properties in the as-cast condition are not worse than tnhose of
forged material of the same type- The addition of L4 kg of
Fe-Ce-Mg alloy to 1 ton of molten cast iron fully converts the
Lamellar into spherodised gfaphite,'doubles the UTS of grey cast.
iron ahd'considerably increases its ductility'as well as - its
" impact and bending strength (in this connection, the author
points out, savings amounting to millions of roubles could be
‘made by using‘high—strength cast iron instead of steel). Since
rational choice'of.composition of alloys and optimum heat-
treatment conditions have to be based on the respective
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Problems of rare-earth metals E193/E380 S ' :

constitution diagrams, physical»and chemical interaction
‘of REM with other industrial'materials is discussed. REM-
bearing magnesium alloys are~discussed with‘particularv‘ .
reference to the. effect of REM on ‘the high—temperature strength’

of the magngsium alloys. All REM-AL eutectics have a higher

(635 - 640 C) melting point than the Al-5i eutectic-

Consequently, they are pound to have better high—temperature
properties. To illustrate the effect of REM on other mctals
“the constitution diagrams of the Fe-C, Fe-La, cr-Ce, Ti-Ce and

Nb-Ce systems are reproduced. 1t is pointed out that the effect

of lanthaxnum on iron is not sjmilar to that of cerium; this is
probably due to the act that Fe and La, which form a eutectic.
melting at 785 °c, form no intermetallic compounds. The -

beneficial effect of REM on chromium is attributed to the fact

that they reduce the free nitrogen and oxygen content in this =~ \
metal, thus lowering considerably the ductile—to—brittle ) o
transition temperature. REM, scandium and yttrium have a -
‘relatively high solid solubility in both o= and B- Tij »

o-Ti 1is stabilised by the addition of these elements, traces of
" which considerably jmprove the mechanical properties of titanium
“Card 3/5 : ' R :
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alloys. This is jllustrated in Fig. 10, showing'the”time—tof
‘rupture (hours) of the 13-\ (VT3-1) alloy containing: :
a - no alloying additions; L 0.001% Ce; @G - 0.0%% Ce;

- 0.1% Ce; 0 -'0.2%:misch-metal.,’tested'at 500A~C under a

stress of 40 xg/mm>. The beneficial effect of REM on the’
mechanical properties of Nb, Mo and VvV is briefly discussed,
the increase in ductility being attributed to deoxidising and
denitriding; ’Super—plast1C~properties have been jmparted to
brass JNes9-| (Lss9—1) (59% Cu, 4% Zn, % Pb) by the addition
of 0.1% Ce, although_the Ce-bearing alloys of this type tend
to develop gas-porosity and cannot, as yet, be eoonomically
made on a commerCial’spale. Finally, the melting points of
,euteCtics and compounds formedvby_REM with S, P> As, i
. and Sn are tabulated, and the possibility of utilising
" high affinity of REM to low-melting point elements’and the
‘high-melting points of the resultant compounds in refiningrof
" 'metals is'discussed; Y.F,»Terekhova is mentioned for her
contribution. - ' ' ‘ Co ' :

card 4/5
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AUTHORS:  Kripyakevich, P. I., Tylkina, M.A. and Savitskiy, Ye.M,
TITLE: Crystal;structures 6f‘Hafnium—BerylliumVCompOunds' '

(A Pfelimina;y“Communiqation)

PERIODICAL&Kristallerafiya.’l‘)Glv Vol.6, No.l, pp.117-118
TEXT: It is stated that the hafnium-beryllium system has not
so far been investigated. The alloys prepared by the present '
~ authors contained 0.05, 0.1, 0,25, 0.5, 2.0, 10,0, 20.0, 33.0,
62.5, 70.0, 80.0, 84.0, '91.0 and 95.5% by weight of hafnium. The
alleys were prepared by alloying hafnium and beryllium in an argen.
atmosphere in a high frequency or an arc furnace. ~The specimens
were then subjected to X-ray analysis.  For some alloys the
- melting point, the hardness and the microhardness of the -
structural components were determined. The microhardness H = was
determined with a lcad of 100 g to within +30 kg/mm® using a%
‘TM%“T~3;(PMT—3)'device. "It was found that the following four
compounds “are present in the system: : : 1
1) HfBe,, structural type AlB,; sp.gr..C6/mmm - D¢, , a = 3.783+0.002,

¢ = 3.16340.001R, c/a = 0,836, H = 980‘kg/mm2;;
card 1/2 e S
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2) HfBe., type CaZn., SpP.&Ts c6/mmm - Dlh,:a,; 3.53410.010.
Ce ev3,471100010 &, c/a = 0.765, Hu ;'13ﬁ0 kg/mm~; '
5) HE,Be,., type UpZny . SP.8Tr- cbm2 - DY , a = 7.499+0.002,
;2,17' 217 s ,3h 2 - :
¢ = 21,505+0.006 R, c/a = 2.92]), Hu = 1285 kg/mm" ; A
 4)'HfBe13, type’NaZniB, sp,gr; Fm3c = 0, a = 10.005+0.002 A,
H, = 1200 kg /mm> . . o T
Thus,  the Hf-Be system is close to the Zr-Be system from the
crystalechemical point of view.,  The latter also‘includes four
compeunds which are isostructural with the above compounds o
(N. C. Baenzinger, R. E,‘Rundle, Ref.2; J. W. Nielsen, N.C.Baenziger, -
Ref.3; A. Zalkin, R. C. Bedford, p. E. Sands, Ref.4).  There are
4 referencess all non-Soviet. , ) : ) ) :
ASSOCTIATIONS; - Livovskiy gosudarstvennyy'_univerSitét'im° I.Franko
(L'vov State University imeni X. Franko}; =
Institut metallurgii im. A. A Baykova AN SSSR

R (Institute of‘Metallurgy'imeni A.A.Baykov AS. USSR)
SUBMITTED: May 3, 1960 3 ‘ : L :
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AUTHORS : Baron, V. v., Savitskiy, Ye. M. ' o
LT S , o ' :
TITLE:  Structure and Properties of Niobium - Aluminum Alloys

PERIODICAL: Zhurnal neorganicheskoy xhimii, 1961, Vol;,6; Nao. 1,
PP, 182 - 185 - : "

PEXT: The state diagram of .niobium - aluminum alloys was studied by -
‘mieroscopic, thermal, and'x-ray‘analyses, as well as by determinations of
" the micromelting point. Fig.1 shows the state diesgram. Nigbium of a purity
of 99.0% (0.5% by weight of Ta, .0.02% by weight of Fe, 0.026% by weight of
. Ti, and 0.02% by weight of 5i) and aluminum of a purity of 99.99% were
used as initial materials. Tabvle 2 gives the melting points of the 2lloys.
The hardness of the alloys W¥as measured with a MMT-3 (P¥T-3) jinstrument
under a load of 20 g, and the electric cesistance with a [ITTHE-1 (PPTN-1)
potentiometer at room temperature. Stability to corrosion was tested by
treatment with water vapor at 400 C. and 300 atm overpressure during
1000 hours. The follcwing-three compounds were found by studies of the
‘fine structure and determinations of melting points: Nb3A1‘ Nb,al, and

~Card /4
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Structure and Properties of Nicbium - Aluminuz s/076/61/006/001/009/019
Alloys - 2017/B054 ,

‘ Nb.{\lls.' Solubility of aluminum in niobium is about 6% by weight of
aluminum 21 2120°C, and 4.-5% at room temperature. A solubility of niobium
in aluminum was ‘not observed. BY addition of niobium, aluminum grains
‘become smaller; solid solutions are formed on the basis of  compounds '

Yo 41 and NbyAl. The compounds oAl and NbAljform'aq eutectic at - -
630 i’10°C. NbAlB'an& A1 form 8 Ioi-melting eutectic (65603)._Ha:dness and
‘electric ‘resistance of niobium _rise"with increasing aluminum content . "
“Alloys of niobium and aluminum show increased gtability to water vapor at-

clevated temperatures and pressures (400°C, 300 atm overpressure)s - o
- Compound Hb3A1 is a superconductor with a transition temperature of 17 K.

Ni Ye. Alekseyev determined'the superconductivity. There &T€ 2 figures,
.2 tables, and 7 references:? 1 Soviet, 1 US, 1 British, 1‘French,band
3 German. : ; ' : : o S

“SUBMITTED: october 2, 1959
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